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0 Hermetically sealed optical fibers. 

0 An henmetically coated optical fiber is produced . 
by contacting a hot fiber with an organic material 
such as acetylene. The heat of the fiber causes 
decomposition and results in an hermetic, carbona- 

^ceous coating. This coating is essentially Impenne* 

^abie to both water and hydrogen. 
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HERMETICALLY SEALED OPTICAL FIBERS 



Baclcground of the Invention 



Techglcal Held 

This invention relates to optical fiber and, in 
particular, to coated optical fiber. 



Art Background 

Typically, an optical fiber, after it Is drawn from 
a preform, is coated with at least one, and typically 
two, polymer coatings. These coatings are applied 
by directing the fiber through a reservoir containing 
a suitable monomer, drawing the coated fiber 
through a die. and then curing the monomer into a 
polymer through exposure to radiation, e.g., ul- 
traviolet radiation. The resulting coatings signifi- 
cantly enhance the mechanical and optical prop- 
erties of the fiber. 

Despite the advantages of polymeric coatings 
for optical fiber, they are generally permeable to 
water and hydrogen. This permeation by environ- 
mental water or by hydrogen generated during 
reactions of cable components in applications such 
as oil well logging or undersea systems has been 
found to have significant effects. In particular, the 
interaction of water with the surface of the silica 
fiber pnxJuces surface modifications that lower the 
fracture resistance of the fiber to applied stress. 
The interaction of the silica fiber with hydrogen 
produces an attenuation in the signal carried by the 
fiber. Thus, the reliability of the optical fiber, espe- 
cially in adverse environments or the suitability of 
the fiber for applications where signal attenuation is 
not acceptable, necessitates a fiber with a hermetic 
coating alone or in combination with the typical 
polymer coatings. 

Despite this desire, the deposition of hermetic 
coatings without substantial degradation of prop- 
erties or substantial Increase Iri cost Is extremely 
difficult to attain. Various attempts have been made 
to achieve an economic, hermetic coating. For ex- 
ample. In one approach after draw the fiber Is 
directed through a furnace containing a gas. The 
fumace induces pyroiytic decomposition of the gas 
which. In turn, produces a coating on the fiber. The 
coraposttion of the fiber coating depends on the 
gas employed. Attempts have been made using 
organic gases to make hennetic coatings that are 
primarily carbon compositions. In all these attempts 
the coating was non-adherent and/or non-hermetic. 
Such attempts have been described In U.S. Patent 



4.512.629 issued April 23. 1985. where C^Hio gas 
was employed; in the SPIE Proceedings on Re- 
liability Considerattons in Fiber Optic Applications . 
September 25-26, 1986. Cambridge. Massachu- 

5 setts, p. 27, where a C*Hto gas was employed: in 
the Proceedings of the Optical Fiber Conference. 
Phoenix. Arizona, 1982. paper WCC1. where the 
gas utilized was not disclosed; and in Physic^ of 
Rber Optics, Advances In Ceramics , eds. B. Berv 

10 dow and S. S, Mitra. Vol. 2. pp. 124-133. American 
Ceramics Society, 1981, where an ion plasma de- 
position was utilized. 

Compositions other than cart>on have t>een 
produced using the previously descrit)ed fumace 

15 approach for producing hermetic coatings by a gas 
phase reaction. For example, a combination of 
C4H10 and TiCli has t^n utilized to obtain 
titanium cari^ide coatings while a combination of 
silane and ammonia has been utilized to obtain 

20 silicon oxynitride coatings. (See SPIE Proceedings 
on Reliability Considerations in Fiber Optic Applica- 
tions, September 25-26. 1986, Cambridge. Mas- 
sachusetts, p. 27. and U. S. Patent No. 4.512,629, 
respectively.) The resistance to static fatigue of 

25 these coatings, i.e.. on the order of n =» 30 - 100. 
for some applications is not entirely acceptable. 
Additionally, these coatings have typically been 
applied at draw rates slower than approximately 1 
meter per second. Thus, even if the properties of 

30 these non-carbonaceous coatings are acceptable, 
the relatively slow draw speeds compared to typi- 
cal speeds of 4-6 m/sec substantially increases 
cost 

Another approach suggested for producing a 
as non-permeable coating employs the heat associ- 
ated with the fiber after it is drawn to induce 
decomposition of a gas and subsequent fiber coat- 
ing. (This approach is mentioned in U. S. Patent 
No. 4.575,463 but specifics such as deposition 
40 conditions or useful coating precursor gases are 
not discussed.) Thus, although hermetically coated 
optical fibers for many applications are desirable, 
achieving acceptable, economic results is extreme- 
ly difficult 

45 

Summary of the Invention 

An excellent hermetic coating for an optical 
so fiber is attained by Inducing decomposition of a 
suitable organic gas at the fiber surface. For exam- 
ple, if the fiber directly after draw Is treated with 
acetylene, decomposition at the fiber surface oc- 
curs, and a cartDonaceous coating is produced that 
Is strongly adherent, that does not substantially 
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degrade optical properties, and which is essentially 
Impermeable at room temperature to water and 
hydrogen. 

Use of a combination of acetylene and a 
chlorine-containing gas such as chlonne or trich- 
loroethylene has produced even better results. The 
initial fiber after coating has a loss of 0.38 dB/km at 
1.3 urn and subjecting this fiber to hydrogen at 
elevated temperatures does not substantially In* 
crease this loss. The introduction of chlorine, it is 
believed, scavenges any hydrogen present during 
the coating procedure and therefore reduces losses 
associated witii trapped hydrogen. A variety of 
organic materials produces the desired carbona- 
ceous coating provided decomposition is induced 
at the fiber surface. 

Additionally, it has been found ttiat tirare is a 
significant amount of hydrogen containing gas 
trapped under the hermetic coating upon coating. 
For relatively non-permeable coatings it is possible 
that tills gas has significant consequences. 



Brief Description of the Drawings 

FIGS. 1-3 are illustrative of apparatuses suit- 
able for the practice of ttie Invention. 



Detailed Description 

The procedure for drawing tiie fiber, and sub- 
sequentiy coating, if desired, with polymer coat- 
ings, is performable by conventional techniques. 
For example, ti^e procedure described in F. V. 
DiMarcello. C. R. Kuri(jlan. and J. C. Williams. 
"Fiber Drawing and Strength Properties" in Optical 
Rber Communications . Vol. 1, T. Li. ed.. Academic 
Press Inc., 1985. is utilized to draw tine fiber from a 
preform, and procedures such as described at In F. 
V. DiMarcello, C. R. Kuricjian. and J. C. Williams. 
supra , if desired, are utilized to coat tiie fiber witin 
one or more polymer coatings. Suitable polymeric 
coatings are extensively discussed in L L BIyler, 
Jr.. "Polymer Coatings for Optical Fibers Used in 
Telecommunications." Polymer News. Vol. 8, 1981, 
pp. 6-10. 

. The hermetic coating is formed after drawing 
ttie fiber from tiie prefonn but before organic poly- 
mer coatings are applied. The hermetic coating 
should interact directiy witii ttie surface of tfie glass 
fiber to produce tiie desired adhesion required for 
hermeticity. Thus, it is not appropriate to deposit 
tiie typical polymeric coating(s) before formation of 
the hermetic material. 

The henmetic coatings involved in tiie Inventive 
procedure are formed by tiie interaction of an or- 
ganic material with tiie surface of the hot fiber. The 



fiber should be suffidentiy hot to induce bonding 
between a caibon atom of ttie organic gas and a 
silicon atom of the glass fiber. Although ttie fiber 
temperature range required to achieve this result 

5 varies depending on 1) the organic gas being em- 
ployed. 2) the heat of reaction of tills gas with the 
Silicon composition of tfie fiber and. 3) tiie spedflc 
ttiemnal conditions associated witti tiie fiber, typi* 
cally temperatures in ttie range 700 'C to 900* C 

10 are suitable. 

The tiiermal conditions and ttie quality of tiie 
resulting coating are primarily Influenced by tiie 
rate of fiber draw and ttie distance fiom ttie draw 
furnace at which ttie organic gas is Interacted witti 

15 ttie fiber surface. For example, if acetylene is uti- 
lized as the organic composition and interacted 
wltti tiie fiber at a distance of approximately 10 
Inches from tiie hot zone of a draw furnace having 
a temperature of 2300 'C. draw rates below 3.5 

20 meters per second do not produce an adherent 
coating. Coatings fomned under tiie same con- 
ditions but witii draw speeds between 3.5 and 6.5 
meters per second produce excellent hermeticity. 
The thermal conditions not only strongly affect 

25 tiie bonding of organic gas moieties to silicon in 
ttie glass fiber but also affect crosslinking between 
these bonded moieties. If no unsaturated bonds are 
present in tiie crosslinked networic. a diamond-like 
structure is fiDrmed that is too brittle to afford 

30 .acceptable mechanical properties for the final fiber 
and to open sufficiently to allow significant difhjsion 
of water and hydrogen. The lack of unsaturated 
bonds is typically produced by an excessive fiber 
temperature. In the previous example involving 

35 aoetylene. if draw speeds above 6.5 meters per 
second are utilized, an unacceptable diamond-like 
film is produced. (A diamond-like film Is catego- 
rized by being optically ti-ansparent. electrically in- 
sulating, and primarily having only single bonded 

40 carbon as shown by Raman microprobe.) Param- 
eters such as draw speed and contact point of tiie 
gas with tfie fiber are intenrelated. The further tiie 
contact point from ttie draw furnace and/or tiie 
slower ttie draw speed ttie less ttie heat available 

45 for reaction. A control sample is utilized to deter- 
mine a suitable contact point for a desired draw 
speed to obtain a hermetic, non-diamond coating. 

Although a variety of organic materials lead to 
advantageous coatings, tiie level of pemneabiltty to 

50 hydrogen and/or water varies somewhat Alkyriyls, 
e.g., lower alkynyls such as acetylene, appear to 
yield^tiie lowest degree of pemneability. It is be- 
lieved that tills result, occurs because tiie reaction 
of triple bonds upon pyrolysis yields a crosslinked 

65 networi( having unsaturated bonds and because 
tills crosslinking reaction is exottiennlc. The heat 
liberated upon breaking of the triple bond contri- 
butes to ttie bonding of ttie carbon of ttie acetylene 
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to the silicon of the glass. 

Nevertheless, alkyls, e.g., lower alkyls such as 
propane, and alkenyls, e.g.i lower aikenyls such as 
butadiene, also yield materials that although more 
permeable to water and hydrogen still have a lack 
of permeability that Is acceptable for many applica- 
tions. The degree of hemneticlty depends on the 
gas employed. Both the gas to which the coating is 
to be henmetic and the degree of this hermetidty 
are Important. In applications for which attenuation 
is most significant permeation to hydrogen is the 
primary consideration. For tiiese applications, It is 
desirable to maintain a hermetidty such that the 
loss measured during continuous exposure to 1 
atm. of hydrogen at 1.24 micrometers and at the 
temperature of use inaeases less than 0.05 
dB/l(ilometers over an exposure time period that is 
1/140 of the desired fiber lifetime. For more de- 
manding applications ttie loss should not increase 
more than 0.05 dB/km in an exposure time period 
shorter ttian 1/45 of tiie desired lifetime, and for the 
most demanding applications such as undersea 
telecommunications the k)ss should not increase 
more than 0.05 dB/km In an exposure time period 
shorter than 1/20 of the desired lifetime. The fac- 
tors of 1/140, 1/45 and 1/20 coaespond to a hy- 
drogen penfneation at ttie end of tiie fiber lifetime 
of 50 percent of saturation 20 percent, and 10 
percent respectively (assuming a slow reaction of 
hydrogen with the fiber compared to the rate of 
diffusion of hydrogen tiirough ttie coating.) In situ- 
ations where a getterer is present In tiie fiber, 
greater permeation to hydrogen is acceptable. In- 
deed, for tiie most reactive getterers at low hy- 
drogen concentration, e.g.. 10^ atm., experienced 
by fibers within some tenrestiial cables a hermetic 
coating is not essential. However, even for the 
most reactive getterers at higher concentrations- 
above 10^ atn. such as in undersea cable and 
above 0.5 atm. such as experienced in some ap- 
plications involving cables susceptible to galvanic 
conrosion-it is desirable to employ a coating which 
in the absence of ttie getterer by ttie measurement 
described above undergoes a 0.05 dB/km increase 
no faster ttian 1/2000 and 1/140 the desired life 
respectively. 

In applications where resistance to static fa- 
tigue is most significant, e-g., fibers to be used in 
severe mechanical conditions, permeation to water 
or OH radicals is tiie primary concern. In tiiese 
applications the static fatigue stress corrosion sus- 
ceptibility factor should be greater tiian 70, prefer- 
ably greater than 150 and tiie tensile strength 
should be greater tiian 400,000 preferably greater 
tiian 500,000. it is also desirable for some applica- 
tions tiiat ttie combined criteria for static fatigue, 
tensile strengtti, and loss all be satisfied. 

Inrespective of ttie organic material employed 



and tiie ultimate use. ttie object is to contact ttie 
fiber at a temperature that produces chemical 
bonding between carbon and silicon atoms and that 
produces a crosslinked carbon network having un- 

5 saturated bonds. (It is possible to introduce some 
entities other ttian carbon atoms into tills network. 
However, generally such atoms decrease hermetic- 
ity relative to hydrogen pentieation. Thus, such 
non-cart3on entities should be limited to a degree 

70 tiiat unacceptable loss is not produced.) 

It has been found ttiat hydrogen containing 
entities are present under the hermetic coating 
after fiber drawing. The exact reason for this phe- 
nomenon has not been precisely detemrtined. Pos- 
ts sibly because the organic gas employed typically 
has hydrogen atoms, tiiere is a tendency to trap 
some hydrogen gas under tiie hermetic 
coating/glass fiber boundary. Altematively. reaction 
with hydrogen evolved from tiie glass fiber could 

20 be ttie cause. When ttie coating is hermetic or 
presents a barrier to diffusion of tills trapped gas 
(i.e., the diffusion coefficient Is greater tiian (K) 
(2x10"^2cm2/sec)) for a 1000 Angstirom ttilck coat- 
ing at 250 degrees C. where K is ttie solubility of 

25 hydrogen In the coating divided by ttie solubility of 
hydrogen in silica, it is possible for it to have a 
sufficient residence time for substantial reaction 
witii the fiber and degradation of fiber properties. 
That is, ttiere is sufficient ti-apped hydrogen and 

30 tiie reaction rate with tiie fiber at the ambient 
temperature is sufficientiy high relative to its outdif- 
fusion rate tiirough ttie fiber coating to produce 
undesirable losses. 

Altiiough for many applications tiie degradation 

35 due to tiapped gas Is acceptable, for more de- 
manding applications such as undersea commu- 
nication systems, it is desirable to prevent losses 
greater than 0.03 dB/km from tiiis source. To 
achieve ttiis goal, tiie level of trapped gas is re- 

40 duced or It Is removed t>efore substantial reaction 
with the fibers. The reduction of tiapped hydrogen 
or water is accomplished, for example, by introduc- 
ing a gettering substance (e.g.. chlorine, bromine 
and/or fluorine), for entities such as hydrogen 

45 atoms in tiie precursor gas. This introduction is 
advantageously accomplished by using a supple- 
mentary gas having chlorine, bromine and/or flu- 
orine atoms. For example, in the use of acetylene, 
tiie acetylene is mixed witii a gas such as trich- 

50 loroetiiylene or molecular chlorine. The level of 
trapped hydrogen and water tiirough ttie presence 
of chlorine is substantially reduced. 

At high chlorine levels, e.g., above 1:1 molar 
ratio of chlorine to acetylene or 1:10 molar ratio of 

55 tiichloroethylene:acetylene. some chlorine Is intro- 
duced into tiie hermetic coating and mechanical 
properties are to an extent degraded. The chlorine 
Is advantageously removed by heating ttie fiber to 
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temperatures in the range 900'C to IIOO'C after 
hermetic coating but before further coating. Alter- 
nativety, the fiber is sequentially treated for a rela* 
tively short distance with 1) a mixture of a getter 
containing gas with organic gas, e.g., 2:1 trich- 
loroethyleneiaoetylene and then 2) with organic 
gas, e.g., acetylene. The first gas combination in- 
troduces the getterer dose to the fik>er and the 
second augments the coating without incorporating 
excess chlorine. 

Another procedure for removing trapped hy- 
drogen containing gas involves introducing a get- 
terer in the fiber at a spatial location that does not 
degrade optical properties but allows reaction with 
the trapped gas. Generally, the introduction of dop- 
ants such as Al, Qe, and/or P or defects such as 
draw induced defects in the region that is a dis- 
tance of more than 10 um from the center of the 
core in a fiber having a cladding diameter of 125 
um and a core diameter of 8 um allows reaction of 
the dopant or defect with the trapped gas but does 
not degrade optical properties. 

Although the temperature associated with the 
fiber is sufficient to Induce the desired reaction to 
fonm the coating, the use of an external furnace to 
supply some heat is not precluded. Nevertheless, 
the level of this supplemental heat should not be 
sufficient to prevent reaction between carbon 
atoms in the organic gas and silicon In glass fiber 
composition. If this surface reaction is prevented 
by excessive inducement of gas phase reaction, 
sufficient adherence and thus sufficient hermeticity 
is precluded. Additionally, even if bonding occurs, 
the particle fomnation associated with gas phase 
reactions tend to produce voids in the hennetic 
coating and thus tends to degrade Its properties. 

The concentration of the organic material in the 
vicinity of the fiber also affects the quality of the 
hermetic coating. Typically, chemical concentra- 
tions of 5-1 Or mole percent in a flow of 3 /inin N2 
yield desirable results. If the chemical concentra- 
tion becomes too high it is possible to produce a 
gas phase reaction, obtain an explosive mixture, 
and/or generate an excessive concentration of par- 
ticles, while if the chemical oonoentratlon is too low 
hermetic coating is not achieved. The size of the 
vessel employed to introduce the gas affects the 
results by affecting the flow pattern. For vessels 
greater than 1 Inch In diameter, the flow pattern is 
such that the effective concentration at the fiber is 
lowered. Therefore, it is advantageous to use a 
vessel less than 1 inch In diameter. A controlled 
sample Is easily employed to detenmine an appro- 
priate flow rate for the conditions utilized. 

The following examples are illustrative of con- 
ditions suitable for the practice of the inventive 
technique. 



Example 1 

A draw tower configuration as schematically 
illustrated in FIG. 1 was employed. This draw tower 

5 included a preform feed mechanism, 10. a draw 
furnace. 1 1 . a monitor for measuring fiber diameter. 
13. a coating chamber. 15. a polymer coating die, 
17. a curing station, 19, a coating diameter monitor, 
4, and a capstan and takeup mechanism. 16. 

TO These components were conventional and have 
been described in F. V. DIMarcello. supra . A single 
mode collapsed fiber preform. 12, was Inserted in 
the preform furnace. The furnace was heated to a 
temperature of approximately 2300 degress Centi* 

15 grade. Inlet and outlet purges of nitrogen were 
established by introducing a nitrogen gas flow of 2 
/min at inlet. 21 and 22. shown in tiie enlarged view 
(F1G.2) of the reaction chamber. Additionally, the 
exhaust 25. was initiated and a nitrogen flow 

20 through reactant inlet, 26, at a rate of 3.5 /min was 
introduced. (The inlet and outlet gas purges pre- 
vented atmosphere oxygen from entering the reac- 
tion chamber and to an extent stripped the bound- 
ary layer accompanying the fiber.) The coating 

25 applicator for the final polymeric coating was filled 
with a conventional acrylate UV curable coating. 
The fiber was initially drawn and threaded through 
fiber diameter monitor. 13. The fiber was tiien 
threaded through stripper plates, 24 and 23. each 

30 having an opening of 0.100 inches with a spacing 
between the stripper plates of 0.25 inches. Fiber 
threading was continued through 1) the purge out- 
let, 2) the polymeric coating die. 17. of the coating 
applicator. 3) the curing station which had two UV 

35 lamps providing a power of approximately 300 
watts/Inch over a length of approximately 18 
inches, and 4) the coating diameter monitor to the 
capstan and tal<eup mechanism. 

The reaction chamber was positioned approxl- 

40 mately 10 inches from the hot zone of the furnace 
and had a cylindrical reaction region measuring 
approximately 9 Inches long with a diameter of 
approximately 0.4 inches. A composition containing 
acetylene, molecular chlorine, and molecular nitro- 

45 gen having respective flow rates of 185 cc/mln. 125 
cc/min, and 3.5 /min (measured utilizing an Applied 
Materials mass fiow controller) was Introduced into 
port, 26, as the fiber draw speed was increased to 
a rate of approximately 5 meters per second. (The 

50 fiber temperature as it entered the reaction cham- 
ber as measured with an optical pyrometer was 
approximately 880 degrees C.) 

Approximately 9000 meters of fiber were 
drawn. A series of 10 centimeter lengths from this 

55 fiber was measured utilizing a tensile tester made 
by Instron Corporation. The average measured 
strength was approximately 600,000 psi. The stress 
corrosion susceptibility factor, n (see, R. J. Charles. 
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Journal of Applied Physics. 29. 1554 (1958)). was 
approximately 216 as determined through static 
fatigue tests involving suspending a series of 
weights from the fiber. 

A length of approximately 2 Idiometers was 
placed in one atmosphere of hydrogen at 250 
degrees Centigrade. The loss of transmitted light 
due to the 1 .59 um hydrogen peak was measured 
as a function of time. After a period, the loss no 
longer Increased. The time to reach half of this loss 
was considered a measure of the hemieticity of the 
coating and was approximately 60 hours. This 
should be compared to a time period of 5 minutes 
for an identical fiber lacking ttie hermetic coating. 



Example 2 

The procedure of Bcample 1 was followed ex- 
cept that no chlorine was introduced into tiie reac- 
tion chamber. The tensile strengtii of ttie fiber was 
measured by ttie procedure described in Example 
1 and was approximately 500.000 psi. 



Example 3 

The procedure of Example 1 was followed ex- 
cept tiie two chamber coating apparatus shown In 
RQ. 3 was utilized rattier tiian tiie one chamber 
apparatus shown in FIG. 2. Nitrogen flows. 33 and 
34, were tiie same as described In Example 1. A 
nitrogen purge. 31. witii a rate of approximately 
500 cc/min was utilized to prevent Intermixing of 
reactants from the separate chambers. A reaction 
mixture containing acetylene, trichloroetiiylene. and 
nitrogen in respective mole percentages of 13, 26 
and 61 with a total flow rate of 250 cc/min was 
introduced into the upper chamber at 35. Addition- 
ally, a mixture of acetylene and nitrogen was intro- 
duced at port, 36. and included a 5 to 95 mole 
percent composition at a flow rate of 3.5 liters per 
minute. The fiber was tested as described in Exam- 
ple 1. The static fatigue stress corrosion suscepti- 
bility factor, rT. was 233. tiie tensile strength was 
602,000 psi. and tiie half time to saturation of the 
elevated temperature hydrogen permeation test 
was approximately that obtained in Example 1. 



Claims 

1. A process for producing a coated optical 
fiber comprising the steps of producing a fiber from 
a heated glass body and contacting said fiber with 
a gas to induce the formation of a coating on said 
fiber characterized In ttiat said gas comprises a 
carbonacaous composition, and said contact oc- 



curs when said fiber has a temperature suffidentiy 
high to Induce a reaction at the surface of said 
fiber that results in the fonmation of an adherent 
carbon coating comprising a crosslinked carbon 
5 networic and is sufficientiy low to avoid the forma- 
tion of a diamond-like coating. 

2. The process of claim 1 wherein said gas 
comprises an alkynyi. 

3. The process of claim 2 wherein said alkynyi 
10 comprises acetylene. 

4. The process of claim 3 wherein said gas 
Includes a chlorine containing composition. 

5. The process of claim 4 wherein said chlorine 
containing oomposttion comprises a gas chosen 

75 from tiie group consisting of trichloroethylene and 
chlorine. 

6. The process of claim 5 wherein said coated 
fiber is subjected to a heat treatment. 

7. The process of claim 1 wherein said fiber 
20 undergoes said contact sequentially, first with a 

composition comprising a getterer containing gas 
and said carbonaceous composition and then with 
a carbonaceous composition In the at)sence of said 
getterer. 

25 8. The process of claim 7 wherein said car- 
bonaceous composition comprises acetylene. 

9. The process of claim 7 wherein said getterer 
comprises a chlorine containing composition. 

10. The process of claim 9 wherein sakJ chlo- 
30 rine containing composition comprises trich- 
loroethylene. 

11. The process of claim 1 wherein said glass 
body comprises a fiber preform. 

12. The process of claim 1 wherein said tsm- 
35 perature is In the range 700 to 900 degrees C. 

13. The process of claim 1 wherein said carbon 
coating is overcoated. 

14. The process of claim 1 wherein said gas 
includes an entity chosen from the group consist- 

40 ing of chlorine, bromine, and fluorine. 

15. The process of claim 1 wherein said fiber 
contains a getterer for hydrogen or water. 

16. The product fomned by ttie process of 
claim 1. 

45 17. A coated fiber comprising a glass fiber 
capable of guiding electromagnetic radiation and a 
coating characterized In ttiat said coating Is non- 
diamond-like, comprises a crosslinked carbon net- 
woric and has an hermeticity such ttiat the loss 

60 measured at 1.24 um in 1 atm. of hydrogen and at 
ttie use temperature does not increase more than 
0.05 dB/km in a time period shorter ttian 1/140 of 
ttie desired use period and such tiiat ttie static 
fatigue, n. value Is greater ttian 70. 

55 18. The coated fiber of claim 17 wherein said 
time period Is shorter than 1/45 tiie desired use 
period. 
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19. A process for producing a coated optical 
fiber comprising the steps of producing a fiber from 
a heated glass body and contacting said fiber with 
a gas to induce formation of an hermetic coating 
characterized in that a getterer is introduced to s 
remove hydrogen or water trapped by said coating. 

20. The process of claim 19 wherein said get- 
terer is in said fiber. 

21. The process of claim 19 wherein said get- 
terer is introduced in said gas. 

22. The process of claim 21 wherein said get- 
terer comprises a chlorine containing compound. 

23. The process of claim 22 wherein said chlo- 
rine containing compound comprises a gas chosen 
from the group consisting of trichloroethyiene and i$ 
chlorine. 

24. A process for producing a structure com- 
prising a coated optical fiber said process compris- 
ing the step of producing a fiber including a core 

and a cladding from a heated glass body and 20 
coating said body characterized in that a getterer 
for hydrogen or water is introduced Into the periph- 
ery of said cladding. 

25. The process of claim 24 wherein said coat- 
ing is fomned by subjecting said heated fiber to a zs 
gas at a temperature sufficient to induce fonmation 

of a non-dlamond-lll<e crossllnked carbon network. 
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